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Abstract 
In recent years debates about public involvement in the decision making process regarding science and technology have been the 
focus of much debate.   This paper uses the deployment of carbon capture and storage technology as a case study to explore both 
the theoretical and practical reasons why the public need to be consulted on such issues.  It concludes that a social contract 
approach is far more effective than the traditional technocratic approaches as it ensues the lay public are fully informed and 
understands the rational behind the decisions. Furthermore, if deliberative approaches are employed it provides people with the 
opportunity to enter in to debate with experts, decide whether they are trustworthy and take ownership of the decisions.  As this 
paper demonstrates when the issues are highly complex and controversial, as they are with CCS, such approaches offer an 
effective way of communicating information and can significantly reduce opposition aiding implementation.  
© 2010 Elsevier Ltd. All rights reserved 
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1. Introduction 
It is now widely recognised that assessing public perceptions of new technologies is central to future successful 
implementation (Energy White Paper, 2003; Environmental Audit Committee, 2008).This acknowledgement has 
grown from numerous examples of social opposition hindering or even preventing the deployment of new 
technologies (see for example OECD, 2001; Pickett, 2002).  Groups have successfully campaigned against the 
disposal of the Brent Spa oil platform in the mid 1990s, the disposal of nuclear waste (Shackley et al. 2006) and the 
development of new underground gas storage facilities (Gough et al. 2002). Furthermore, the first planned fully 
operational carbon capture and storage (CCS) plant, Vattenfall’s Schwarze Pump project in Spremberg, northern 
Germany, has failed to obtain a storage license for the captured CO2 due to substantial local opposition. 
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In addition to these practical considerations, the movement to get people directly involved with the decision making 
process across all spheres of government has been gathering pace.  The public are no longer satisfied with the 
influence they can wield through the normal institutional channels and there has been a growing demand for direct 
involvement in the decision making processes, particularly in relation to environment and planning issues (Alford 
and Friedland 1975; Hampton 2009).  This diagnosis is also relevant in environmental risk and other technically 
based areas of policy as a scientific elite have historically dominated decision making in these areas (Fiorino 1990).  
However, anticipating the social response to a technology such as CCS, which currently has a low level of public 
awareness, is difficult; as Shakley et al. (2006) notes, CCS is a relatively technical and remote concept with few 
points of connection for lay people to use as a frame of reference. The evidence from previous studies clearly shows 
that public knowledge of CCS is very poor. Perceptions of CCS are very much dependent upon both the level of 
knowledge possessed by those whose perceptions are being explored, and their wider understanding of the climate 
change contexts within which CCS is being discussed (Van Alphen et al. 2007). Consequently, research through 
traditional social science methods such as interviews and questionnaires is unlikely to provide an accurate picture of 
public perceptions. An approach is needed which assesses people’s perceptions, provides them with information 
about the technology and allows them to understand the wider context in which the debate sits (Kasemir et al. 2003).  
These concerns have led to the development of a range of new deliberative processes such as citizen’s juries, 
citizen’s panels, and consensus conferences. Although there are some differences between these processes there are 
five important similarities: the process is held over a number of days; the participants are lay people; the panel is 
heterogeneous; experts and pressure groups are consulted; and the discussion reflects consequences and conflicts 
(Horning 1999). In recent years these approaches have become particularly popular for engaging people with 
science policy which is by nature often technical and complex. They offer the opportunity for dialogue between 
‘experts’ and the lay public, providing them with the opportunity to learn about a technology before expressing an 
opinion.  
Two Citizens panels were recently held in the vicinity of coal fired power stations in the UK which in the future 
may be fitted with CCS technology.  The research was conducted as part of a larger, multi-partner consortium 
project, CO2 Aquifer Storage Site Evaluation and Monitoring (CASSEM), exploring storage of CO2 in saline 
aquifers. Each panel consisted of twenty participants who met on three occasions to discuss with experts issues and 
concerns regarding CCS technology.  All the discussions were framed within the wider debates about climate 
change. 
  
This paper uses the results from this study to reflect on the effectiveness of the citizen’s panel approach for 
assessing public perceptions of CCS.  It focuses on how the participants’ perceptions of both climate change and 
CCS evolve as they are provided with more information and have the opportunity to engage with experts.  It also 
discusses the methodological and practical challenges associated with this type of research.  
2. Citizen Panels – A Deliberative Process  
All debates regarding public consultation and involvement with the decision making process have to be grounded 
within wider debates about democracy and political representation. As Huitema et al. (2007) note the functioning of 
the public sphere in Western representative democracies has been a longstanding topic of study for scholars 
concerned with science and technology as well as political scientists. Areas of particular concern include the 
alienation between elected representatives and the general public, the effect of the media on public opinion and ever 
increasing levels of economic and technocratic approaches to decision making (ibid.). Many of these concerns have 
developed from decision making approaches such as cost benefit analysis which have grown out of the notion that 
social institutions should be structured to maximise an a priori conception of social welfare (Howarth et al. 2007). 
However, as Dahl (1989) points out such approaches can lead to socially inequitable solutions by conferring power 
on expert elites. 
In contrast theorists influenced by social contract theory, which was first conceived by the philosopher and 
physician John Locke (1690), understand democracy in terms of governance by, for, and with the consent of the 
governed (Binmore 1998). According to Dryzek (1990, 2000) democracy involves more than simply reaching 
6308 T. Roberts, S. Mander / Energy Procedia 4 (2 11) 6307–6314
Author name / Energy Procedia 00 (2010) 000–000 3
agreement on the basic institutions that should guide resource allocation in society (voting for elected 
representatives). It is concerned with the exchange between competing discourses, the ‘shared means of making 
sense of the world embedded in language’ that are ‘grounded in assumptions, judgements, contentions, dispositions, 
and capabilities’ (2000:18). Dryzek goes on to emphasise that a discourse is about more than just a discussion about 
facts but will contain ‘opinions about both facts and values (ibid.). This is in line with view put forward in Norton 
(2005) that within the field of environmental policy making it is often inappropriate to completely separate value 
and fact, contrasting with the idea that decision making can be reduced to the application of technical expertise 
(Howarth et al. 2007). For Dryzek, democracy revolves around reasoned deliberation, both in government and 
particularly civil society. Dryzek’s work on democratic theory is relevant to the present discussion on citizen panels 
for two reasons. First, it argues that values and preferences are socially constructed through the process of 
deliberation.  As Stern and Fineberg (1996:73) note people confer, ponder, exchange views, consider evidence, 
reflect on matters of mutual interest, negotiate and attempt to persuade each other … deliberation implies an 
iterative process that moves towards closure”. This is in contrast with the positivistic approach used to justify the 
use of large scale opinion surveys to gauge public perceptions, which suggest people’s views are fixed and 
independent of social interactions. Second, it emphasises the importance of social learning and group dynamics, 
suggesting that although individuals retain their personal values, through negotiations their views can become more 
developed allowing the researchers to understand the thought processes which have contributed to the participants 
arriving at a particular conclusion.  Within the field of science and technology a key driver for the development of 
deliberative process has been the failure of more traditional technical-expert and bureaucratic-rationalist models of 
opinion appraisal to engage effectively with the knowledge, values and interest of stakeholders and wider society 
(Burgess and Chilvers  2007).  
3. The Case Studies 
The first stage of the project was to identify two case study sites in the vicinity of coal fired power stations which, in 
the future, may be fitted with carbon capture technology.  The rational behind this decision was that the general 
public in these areas could be directly affected by developments and have a vested interest in learning about the 
technology.  Preliminary research quickly identified two highly industrial areas which would undoubtedly be at the 
centre of any future CCS developments in the UK, Fife in Scotland and Yorkshire and Humber in England.      
In April 2009 the Scottish Centre for Carbon Storage released a report, ‘Opportunities for CO2 Storage around 
Scotland – An Integrated Strategic Research Strategy’, which outlines Scotland’s potential as a hub for CO2 storage 
and as an exporter of the technology. The report makes it clear that the area around the Firth of Forth, in Fife, is 
likely to be central to future CCS developments in Scotland and indeed the UK more generally. Furthermore, in May 
2009 Scottish Power installed a small carbon capture unit to test the technology at Longannet power station.  
The Yorkshire and Humber region of the England represents one of the highest concentrations of high CO2 emitting 
industries in the UK, producing around 90Mt of CO2 each year. Within the area are three large coal fired power 
stations Drax, Eggborough, and Ferreybridge C all of which could potentially be retrofitted with carbon capture 
technology in the future. In 2008 Yorkshire Forward (The Yorkshire and Humber regional development agency) 
released a report, ‘A carbon capture and storage network for Yorkshire and Humber: An introduction to 
understanding the transportation of CO2 from Yorkshire and Humber emitters into offshore storage sites’. Like the 
Scottish report, the Yorkshire Forward document outlines the importance of the area for future CCS developments. 
However, while the Scottish report focuses on the areas potential for storage, in Yorkshire the focus is on the 
development of a transport network to collect CO2 from high emitters in the area and transport it to offshore storage 
sites. 
Both the regions identified (Fife and Yorkshire and Humber) cover a large area; consequently it was necessary to 
identify specific places in each region in which to base the research. Looking at maps of the areas two places 
immediately stood out, Dunfermline, Fife and Pontefract, West Yorkshire. Both towns are located in the heart of the 
most industrialised parts of the region and have a relatively large population (Dunfermline 45,462 and Pontefract 
28,250) from which to recruit participants for the citizen’s panels. 
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4. Methodology 
The participants for both the citizen panels were recruited through adverts in local newspapers (Dunfermline Press 
and Yorkshire Post) and adverts on community notice boards in local supermarkets, community centres and 
libraries. The adverts were carefully worded to ensure that the workshops were not dominated by groups with a 
specific agenda. The advert called for an expression of interest to participate in a discussion on a ‘global issue 
central to our livelihoods and wellbeing.’ There was no indication at the time of recruitment that the issue being 
discussed was CCS. When members of the public responded to the advertisement (by phone or E-mail) they were 
asked a number of questions to ensure they were suitable: 
1. Where they lived – to insure they were local 
2. Their occupation and if they belonged to any local community or activist groups to ensure they did not 
have an ulterior motive for taking part and to ensure that the sessions could not be hijacked by individuals 
with a personal agenda 
3. If they could commit to all three sessions. 
They were also told that they were not required to know anything about the issue in advance and that they were 
being asked to contribute their views and opinions as an ordinary member of the local community. In return for 
committing eight hours of their time over three sessions, each panel member was paid £80. 
Twenty participants were required for each of the panels, the adverts in Dunfermline attracted 22 respondents from 
people who were able to commit to the required sessions and the advert in Pontefract attracted 57 responses. Initially 
a quota sampling approach to participant selection was intended, however, the final selection was reliant on an 
initial self selection process rather than random sampling of a target population. It is therefore acknowledged from 
the outset that the selection of the panel members in this study was restricted to those expressing an interest in 
involvement, which may have resulted in some bias in the final outcome. 
The Dunfermline panels were made up of 12 women and 8 men while the Pontefract panel consisted of 8 women 
and 12 men. The panel members were aged from 16-78 and came from a range of education and income levels (see 
Roberts and Mander 2010 for full demographic breakdown of the sample). 
The panels met on three occasions, for the first and third session each panel was split in to two groups of ten to 
allow for a more intimate; discussion, all the participants were brought together for the second session.  Each session 
was co-ordinated by two lead facilitators with three additional facilitators brought in to help with the second session. 
During all the sessions the panel members were encouraged to ask questions about both the issues being discussed 
and the citizen panel process. The facilitators and experts endeavoured to answer questions immediately, but where 
this was not possible the questions were written up and posted on the ‘parking place board’.  
The purpose of the first session was to fully brief the participants about the citizen panel process, get them to 
complete a pre-workshop questionnaire and provide them with a brief introduction to climate change and CCS.  The 
second session lasted a whole day and revolved around three presentations by experts.  The first explored issues 
related to the capture and transport of CO2, the second looked at the storage of CO2 and the third explained the risk 
assessment process which would be followed before CCS was implemented. In between the presentations there were 
a number of facilitated discussions and group exercises designed to get the participants to evaluate and discuss the 
information provided by the experts. In addition the participants were given plenty of opportunity to ask the experts 
questions both formally after the presentations and informally during breaks. The final session began with the 
facilitators feeding back on the issues which had been ‘parked’ in the previous sessions and then moved on to a 
facilitated discussion to ascertain the impact all the information had on the participants perceptions of CCS and 
climate change. Finally the participants were asked to complete a post-workshop questionnaire.        
In addition to the facilitated discussions the participants were also asked to complete a questionnaire before and after 
the workshops to provide a further indication of how/if their views changed as a result of the information provided.  
The post-workshop questionnaire also gave us the opportunity to evaluate the effectiveness of the methodology.  
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5. Results 
5.1 Knowledge of CCS and Climate Change Prior to taking part in the citizen panels 
The results from the pre-workshop questionnaires strongly supported the findings of other studies and demonstrated 
that awareness of CCS amongst our sample was very low.  Prior to taking part in the citizen panels, the majority of 
respondents had little or no knowledge of CCS.  This is to be expected given that CCS was not prominent in the 
local media, and people generally had little contact with their local power station. Furthermore, when first 
introduced to the idea of CCS and without any information, 60% of the participants in both case study areas did not 
feel they knew enough about CCS to be able to form an opinion. However, it was clear that the participants were 
interested in the subject, keen to learn and to be consulted on proposals related to CCS.  
A strong theme which emerged in both panels was the extent to which people are tied into high carbon life styles 
which they are unwilling to give up, particularly to avoid uncertain impacts.  The participants were, however, able to 
identify changes they perceived as happening as a result of climate change, the most cited examples being more 
extreme weather, e.g. storms or higher temperatures, and seasons becoming less defined weather-wise. However, 
there was a consensus that these changes were not yet having a major impact on people’s quality of life so they were 
unwilling to act upon them. Furthermore, a number of participants questioned whether people would be willing to 
make big changes to their lifestyles even if the effects of climate change were more obvious. That said the 
respondents in Pontefract in particular appeared to recognise that they might have to change their behaviour as a 
result of the effects of climate change. For example, the recent floods in parts of Yorkshire had prompted people to 
think about the flood vulnerability of their homes.  
5.2 Initial reaction to CCS when first exposed to the technology 
It was very clear that the participants’ initial reaction to CCS was one of scepticism and they were unable to offer 
their support or otherwise to the technology before they understood more about it. At this stage, the vast majority of 
questions related to the risks associated with CCS, and in particular the implications of CO2   leakage either during 
transport to the storage sites or once it had been injected. The participants were keen to know more about what 
would happen if the CO2 leaked? Would it be a danger to human health? How can we be sure it won’t leak?  What 
happens if there is an earthquake? How do we know the CO2 will remain stable for thousands of years? Reservations 
about the long term storage of CO2 also sparked off debates about the ethics of long term storage with a number of 
people expressing the view that we would be storing up problems for future generations. 
Although, as described, the majority of questions were highly rational, others were less so and demonstrated the 
participant’s lack of understanding of the science behind the technology and the nature of CO2.  For example, a 
number of participants independently asked ‘what happens if it explodes?’ or ‘why can’t we just send it in to space?’  
Furthermore, participants made reference to more familiar technologies to use as a starting point from which to 
construct their ideas about the risks associated with CCS. For example, the comparison was made between the 
storage of CO2 and the disposal of nuclear waste, without considering the difference between the two substances. 
  
5.3 Evolving perceptions 
Through the expert presentations the majority of the participants concerns about the safety of the CCS process were 
addressed.  However, as they thought more about the technology their concerns appeared to evolve from concern 
about safety to questions about the best use of limited financial resources and the governance of CCS. The 
participants started to ask questions about why the technology was necessary. There was little disagreement with the 
need to develop low carbon energy technologies; however, several people asked why we couldn’t just rely on 
renewable technologies.  This line of discussion indicated that the participants were struggling to get to grips with 
the extent of the emissions cuts required to meet climate change targets and the current capacity of renewable 
technologies. This suggests that if the public is to accept that CCS represents a viable option for reducing CO2 
emissions, it has to be set within the context of climate change and our current and future energy needs. The 
importance of framing low carbon technologies, particularly the more controversial technologies, such as nuclear, or 
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the emergent ones, such as CCS, within a broader picture of climate change has been highlighted in a number of 
recent studies.  Fears about climate change have persuaded many people who were previously anti-nuclear to 
reluctantly accept the need for the technology in light of challenges posed by climate change (Bickerstaff et al, 
2008; Poortinga et al. 2006).  
In addition concerns started to emerge about the Government’s ability to establish an appropriate financial and 
regulatory structure, within which CCS would be governed.  It appeared that although participants were willing to 
trust the information provided by scientists and those directly responsible for implementation of the technology; 
they were less willing to trust the government to oversee implementation. The trust in the engineers and managers 
from within the CASSEM consortium, showed the importance of the interactions between panel participants and the 
experts.  The pre-workshop questionnaire suggested that participants were highly suspicious of information 
produced by the government and industry. Prior to the start of the process, only 20% of respondents trusted or 
strongly trusted the government and even less 12.5% trusted industry compared to 57.5% who said they trusted or 
strongly trusted scientists and 80% trusted or strongly trusted academic articles. 
6. Reflection and discussion 
The participants felt that CCS was a topic on which they should be consulted and appreciated the opportunity to 
voice their opinion. They responded well to the bottom up – public consultation approach rather than a top down 
public relations exercise.   There was a general consensus that they appreciated being asked for their opinion rather 
than simply being told what to think. This suggests that there was strong support for the social contract approach to 
decision making on issues relating to power generation and the environment over the traditional technocratic 
approaches.  The participants felt that they had a right to be consulted on issues such as CCS and that it was not 
enough to leave decisions up to elected representatives. There was a general consensus that in a democracy citizens 
should be kept informed about important developments and involved with the decision making process.  It was also 
clear that the participants accepted that prior to taking part in the citizen panels they didn’t have enough information 
to make an informed choice about the technology; consequently they recognised that their participation had to be 
structured around the provision of information.   
The research shows that when the participants were first introduced to the technology their initial reactions focused 
on the potential risks arising from deployment of CCS. This is consistent with the risk society discourse which 
Giddens (1999) describes as the notion that ‘society is becoming more pre-occupied with the future (and safety)’. 
Consequently, people’s initial response to a new technology or phenomenon is often dominated by concern. As 
Beck and Kropp (2007) note, today it is almost trivial to state that risk is a social construction. Consequently, it is 
necessary to distinguish between, on the one hand, the physical catastrophe and, on the other, the global risk of 
expectation and anticipation of such catastrophes. It is this anticipation or perception of risk which has come to 
dominate contemporary ‘risk discourses. Consequently, the perceived risks of new technologies are often a far 
greater threat, financially, politically and socially than the original physical threat. 
The risk society phenomenon has important implications for the communication of knowledge about CCS.  It is 
clear that if the public are going to accept the development of CCS it will be necessary to demonstrate that the 
technology is safe. However, as the research also revealed that many of the participants were highly confused about 
climate change, energy generation and had little trust in the organizations responsible for implementing CCS careful 
thought has to be given to the process of providing information.  
The main issue which came up on numerous occasions, particularly in relation to climate change, was that the 
information available was considered to be highly ambiguous. The participants also felt that they had little direct 
experience of climate change and therefore had to rely on others for information, they felt that as there are so many 
different viewpoints it is very difficult to know what to believe or who to trust. 
Consequently, many of the participants were unwilling to simple accept the information the experts provided but felt 
the need to ask questions to both ascertain the reliability of the information and decide whether they could trust the 
experts. Since the 1950s psychologists have been investigating what factors make people trust or distrust risk 
regulatory or other institutions. In very general terms Rousseau et al. (1998:395) argues that trust, as conceptualised 
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across a number of disciplines can be defined as ‘a psychological state comprising the intention to accept 
vulnerability based upon behaviour of positive expectations of the intentions of or behaviour of another’. Numerous, 
studies have investigated the notion of trust and come to a range of complex and multidimensional conclusions. 
However, in almost all the studies (e.g Renn and Levine 1991; Mishra 1996) the perceived competence of the expert 
was reported as the most important factor in determining the extent the public trust experts. During the citizen 
panels it was clear that the initial concerns about the technology were by and large addressed by the experts through 
the presentations and question and answer sessions. This suggests that the participants perceived the experts to be 
competent and therefore should be trusted. It was very apparent from the small group discussions that the 
participants’ willingness to trust the experts had primarily developed from the opportunity to interact with them face 
to face. It would have been significantly harder for them to demonstrate their expertise and develop the trust of the 
participants through other mediums such as printed material. 
The results from both the discussions and the post-workshop questionnaire showed that the participants particularly 
valued the opportunity to engage with the experts and ask questions while they were less keen on the written 
material. Although it is clear that embarking on a large scale public consultation process through face to face 
interaction with CCS experts presents significant challenges, the approach shouldn’t be completely dismissed. The 
post workshop questionnaire revealed that the vast majority of the participants planned to discuss the information 
they had received at the workshops with friends, family and work colleagues providing significant opportunities for 
the social transmission of knowledge. Furthermore, providing adequate resources are available deliberative process 
such as citizen panels can be organised for several hundred people at a time.    
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